This study examines the effect of the 2007 reform pertaining to the corporate tax system on the tax burden of listed firms in Nigeria using the t-test and canonical correlation analysis. Data were collected from the financial statements of the 86 sampled firms for the period 2003-2011 subdivided into pre-reform (2003)(2004)(2005)(2006) and post reform (2008-2011) sub-periods for the purpose of comparing periods' tax burdens. Data were also segregated along the Nigerian Stock Exchange industrial sector classifications. This study finds, on the whole, that the 2007 corporate tax reform has brought minimal tax burden on listed firms, however, sectoral analysis reveals the heterogeneity in the effect of the tax reform as firms within the agricultural and natural resources sectors witnessed increases in tax burden while firms in health and oil and gas sectors were favoured with reduced tax burden. The tax burden of other sectors is unaffected by the reform.
Introduction
Changes do occur in the economic, political and social characteristics of nations, some as dictated by the actions and policies of government. In keeping with the dynamic nature of nations, tax laws are continuously reviewed and amended (tax reform). When amendments are made to tax laws which change the procedures for the determination of the tax liability (tax burden), there exits the possibility that the tax burden of persons chargeable with tax may not remain constant even if the chargeable income remains constant from hitherto. The law governing the corporate tax system in Nigeria, the Companies Income Tax Act (CITA), originally promulgated in 1961, has witnessed several reforms including the repeal and re-enactment of 1979 and 1990 (Sanni, 2011) [1] . The latest reform is contained in Companies Income Tax (Amendment) Act, 2007 . The 2007 as a destination for investments. Evidences also abound of firms relocating from one country to another as a consequence of the level of tax burden.
The results of this study reveal, on the whole, that the 2007 reform has brought no additional tax burden on listed firms; however, the sectoral analysis suggests that the effect of the reform is not homogeneous across the industrial sectors. While the agricultural and natural resources sectors witnessed increases in their tax burden, the health and oil and gas sectors benefited from the reform by a reduction in their tax burden, the effect is neutral in other sectors.
Further discussion in the paper proceeds as follows: the next section, section two presents a review of tax reforms, and the methodology adopted in the study, section three presents the results of the study; section four presents concluding remarks.
Tax Reforms

Corporate Tax Reforms in Nigeria
The corporate tax system in Nigeria is governed by the Companies Income Tax Act (CITA) originally promulgated in 1961. This principal act has witnessed several amendments (reforms). Odusola, A. (2006) [16] classifies the various reforms into pre-1992 and post-1992 reforms, opining that the pre-1992 reforms were narrow based, overburden the tax payers and negatively affect savings and investments. The post-1992 reforms were considered to be more tax payer friendly and offer more incentives for businesses to thrive. Before 2007 and after 1992 reforms were made to the principal act in 1993, 1996, 1998, and 1999 (FIRS, 2012) [13] .
The process leading to the 2007 reform includes the setting up of a Study
Group and subsequently the Work Group. The Study Group, inter alia, had the mandate to review all aspects of the Nigeria Tax System including its tax laws, consider international developments for adoption in Nigeria and evaluate the need for the retention of all tax incentives available in the country (Sanni, 2011) [1]. The Work Group was set up to rework the recommendations of the Study
Group. The recommendations of the Work Group form the fulcrum of the general tax reforms (including the corporate tax reform of 2007) which were undertaken to secure a better tax system and improvement in tax administration in the country. 
Review of Related Studies
Studies have attempted to find relationship between these reforms and some aspects of the Nigerian national life especially their economic growth and revenue productivity impacts. For example, Nworgu, I.A., Herbert, W.E., and Onyilo, F. (2016) [18] examine the impact of tax reforms on national income using OLS analytical tool. Tax reforms were proxied by various tax types in Nigeria Reduces corporate tax rate from 35% to 30% -Expands the qualifying capital expenditure types for capital allowance -Significantly improves the rates of initial and annual allowances in capital allowance -Introduces 15% ITC on replacement plant expenditure and accelerated capital allowance of 95% on the new plant -20% ITC to companies engaged in research and development activities -100% capital on plant and building expenditure incurred by firms in the Export Processing Zones -Exempts from tax the profits of firms engaged in . manufacturing activities for export for the first three years of being in operation . supply of materials to firms engaged in manufacturing activities for export . mining of solid minerals for the first three years of being in operation . exported goods where the proceeds are repatriated in the form of raw materials, plants and equipment of spare parts . 25% of income of hotels received in convertible currencies -Exempt from tax dividend distributed by . Unit Trust . small firms engaged in manufacturing activities for the first five years of operation . wholly export oriented businesses -Introduces self assessment returns filling and payment of advance company tax Grants incentives to firms engaged in the utilisation of gas for a period not less than 3years but not more than 5 years -Grants accelerated annual allowance of 90% and 15% investment allowance at the expiration of the incentive period … 1999 Increases the investment allowance for gas utilisation to 35%
2007
Provides extensive guidelines for the taxation of firms engaged in insurance businesses -Abrogates: rural investment allowance on provision of telephone services for the purpose of business in the rural areas ITC on replacement on business plants ITC enjoyed by firms fabricating local plants ITC enjoyed by firms employing locally fabricated plants for business purposes 1% of tax payable tax incentive for filling self assessment returns -Extends . exemption of tax on interest income on bank loan granted to cottage industry participants against the initial restriction to those established under the Family Economic Advancement Programme . the period of carry forward of business losses from four years to infinity -Allows donations of capital nature made to universities and research institutions -Increased the proportion of total profit allowable as donation to 15% from 10% -Makes the filling of self assessment return compulsory, hitherto it had be voluntary [10] identify the various reforms to the tax administration machineries of the Lagos State Government (LSG) in order to find their effects on the revenue generating capacity of the LSG. Albeit no significant changes in revenue was noticed between 1999 and 2005 (when the reform activities had not picked up), sharp increases in revenue was noted between 2006 and 2014 (when the reforms actually took place).This study, therefore, concludes that tax administration reforms have actually resulted in high increase in revenue accruing the state government.
Olodo, H.F. (2014) [19] deviates for the economic and revenue impacts of tax reform to examine tax administrative efficiency effect of tax reforms from 1978 to 2012 (when the last tax law type, the Personal Income Tax Act, was reviewed). Adopting a doctrinal approach, the study finds tax reforms to have created a more tax payer friendly environment, improved the quality of tax personnel and their welfare and provides greater accessibility. The study also reveals great improvement in procedures with adoption of modern communication technology.
The introduction of VAT Pilot Programme in China in 2012 was predicated on reducing the high tax burden experienced by firms within the service industry and to examine the success or otherwise of the programme, Fang, H., Bao, Y, and Zhang, J. (2017) [5] develop a theoretical model and apply Difference-in-Difference (DID) framework. The study finds the programme to have reduced the tax burden of small scale tax payers but the effect on the general tax payers is not significant.
Following the proposal of a Common Consolidated Corporate tax Base (CCCTB) by the European Commission for the EU, Spengel, C., Ortmann-Babel, M., Zinn, B., and Mantenaer, S. (2012) [2] simulate effect of the proposal on the tax burden of member states. The study finds tax burden to be generally unaffected, albeit, some gainer and looser states were found (but not mentioned).
However, in a similar work restricted to Belgium, Roggedman, A., Verleyen, I., Apart from the measure of tax burden effect of tax reforms, the effect of tax reforms on other aspects of national lives have been examined in literature, for example Abdel-Mowla, S.A.A (2013) [21] investigates how tax reforms in Egypt have addressed the issue of tax obstacles and tax evasion in that country. Tax obstacles are identified as high tax rates and tax administration bottlenecks. A descriptive analytical comparative approach was adopted. Results show that since 2005, reductions have been recorded in the incidence and severity of tax bottlenecks, but in spite of this, evidence still persist of tax obstacles in the area of investment promotion and the rate of tax evasion is still considered high. Further, Choi, Y., Hirata, H., and Kim, S. (2017) [22] examine the welfare effect, inter alia, of cuts in corporate tax rate (representing a reform) in Japan. Dividing the economy into tradable and non tradable sectors and constructing a baseline model that uses dynamic scoring to predict the consequence of the tax reform, the outcome of the simulations reveals that a 5% reduction in tax rate will increase welfare by 0.53% when there is no restriction to international borrowing. and that cut in corporate tax rate will encourage better welfare for tradable sector than the no tradable sector. Similarly, Bhattarai, K.R (2007) [23] examines the welfare effect of equal yield tax reform in the UK economy. Specifying a multi-sectoral dynamic general equilibrium tax model which permits numerical expressions of the decentralised market over a period of sixty five years, the Open Journal of Business and Management study compares the impact of anticipated and unanticipated tax reforms on welfare (measured in terms of investment, capital accumulation, output and employment). The study finds that the welfare effect of equal yield tax reform can increase by 1.4% of the base year GDP when tax distortion is removed and about 2.05% welfare decrease can occur with distortionary taxes. It also finds that tax payers can adjust their behaviours economically with anticipated tax reforms, that is, when changes to tax rules are announced in advance.
Hallerberg, M, and Scartasani, C. (2016) [24] attempt to answer the question of whether election and banking sector crises engineer tax reforms and tax burden in Latin America. Their study adopts an empirical model subject to OLS analysis. The result shows that impending election and banking sector crises are prominent factors in deciding whether or not there will be tax reforms and consequently increase or decrease in tax burden and the direction and distributions are explained by these factors. Peter, V.M, Kerr, I.A. and Thorpe, M. (2002) [25] examine the effect of various tax reforms that took place in India between 1950/51 and 1994/95 tax years, which result into lowering the tax rates, on private capital formation. The ratio of capital formation is found to reduce by about 0.12% with an increase in the ratio of direct tax. Also, Kryvoruchko, I. (2015) [26] examines the employment effect of replacing progressive tax rates with a flat tax rate in the 2001 tax reform in Russia. Kryvoruchko classifies employment into primary and secondary and official and unofficial. Findings suggest that, albeit, the total number of labour hours supply reduced with the introduction of the flat rate, the labours hour supply was not affected by the reform in the official and unofficial labour markets. 
Analytical Framework
The sole variable of this study is Tax [34] . Thus, effective tax rate is here defined as the ratio of current income tax plus deferred tax provision to the profit before tax.
Data on tax burden were subjected to two types of analysis, the t-test and Canonical Correlation Analysis. The t-test is used to find differences between tax burdens, pre-reform and post-reform. The presence of any significant difference signifies that the 2007 reform affects the tax burden of firms. The Canonical Correlation Analysis (CCA) is used to determine the magnitude of the effect.
CCA is a multivariate statistical method which determines the linear relationship between two sets of multivariate variables a X variable set ( ) to be the nx in matrix whose (i, j) entry is the covariance cov(x i , y i ).
Let's consider two variables, x Z and y Z , the first a linear combination of p and the second a linear combination of q variables. That is
where;
X's = the p variables in one set; Y's = the q variables in the other set; and u's and v's are weights in the linear combination.
Considering x Z , we can show that the mean is
We now define
Squaring and summing over n observation gives . Generally, the post-reform tax burden volume is seen to be higher that the pre-reform tax burden. The average sectoral tax burden for both the pre and post tax reform periods are depicted in a multiple bar charts in Figure 2 . Evident from the chart is the obvious or significant variation in the pre and post tax burdens generated by the Health (12.52%/41.44%), industrial goods (−13.25%/45.24%), natural resources sectors (10.39%/30.37%) and the agricultural sector (3.14%/24.98%). Sectors like services, financial services and construction have little or no real differences in the value of tax burden for the pre and post reform era. The least variation in tax burden before and after the tax is recorded by the service sector which has 21.4% tax burden before the reform and 22.01% after the reform. The tax burden of the consumer goods sector is 15.35% before the reform and 19.77% after the reform which can also be considered as little variation. The descriptive statistics of the various sector as presented in Table 4 lay credence to these analyses. Table 4 presents the descriptive statistics of the various sectors before and after the tax reform. For most of the sectors the depicted statistics show no wide variation between the two periods. The additional information provided by Table 4 in respect of the sectoral performances is the minimum and maximum figures and the standard deviation of the tax burden of the pre tax reform and post reform periods. The firm(s) that bears the highest pre reform burden is situated health sector at 70%, this followed by the information sector, this understandable in view of the fact that firms within the sector pay information technology levy which is not generally payable. The natural resources sector appears to contain the firm(s) that bears the least burden of tax before the reform (−7%). The consumer goods and the services sectors have within them the firm(s) that appears to pay the highest tax after the tax reform at 52% and 50% respectively while firm(s) within the conglomerate sector are faced with the least tax burden post reform.
Descriptive Statistics
Empirical Results
The result of the t-test conducted on the pooled data of the whole sample of the study is presented in Table 5 . The t-value of the first pair, that is, the tax burdens of before tax reform and after tax reform taxpayers, that is, listed firms, based on the financial statements is −1.326 with a probability index of 0.277.
Since this significant level is greater than the set alpha level of 0.05, it means that there is no significant difference in the tax burdens of firms before tax reform and after tax reform. Impliedly, the provisions of the tax reform imposed equal or even tax burdens on both the listed firms and do not tilt more favorably/unfavorably towards any of the two times, the pre reform and post reform periods. The level of similarity between the pre reform tax burden and post reform tax burden, as indicated by the correlation coefficient of the canonical correlation analysis shown in Table 6 , is 25.8%. This obvious low correlation coefficient suggests that the two periods' tax burdens are dissimilar at a magnitude (and therefore, the magnitude of the effect of the tax reform) of about 74%, except that it is not significantly so, given that the p-value is 0.742. Impliedly, the 2007 corporate tax reform had effects which differ over the two time period which are minimal. Table 7 within the health and oil and gas sectors with t value of 2.908 and 2.262 and p-value of 0.027 and 0.064, respectively, have experienced reduced tax burden following the tax reform. Other sectors, as can be seen from Table 7 , are unaffected by the tax reform since there is no significant differences in their before and after tax reform tax burdens. It is evident from all the above that the tax reform has lead to varying unequal effects across the different industrial sectors of the economy. t-test was carried out to determine any significant differences that might exist between the tax burdens of both periods (and therefore the effect of the tax reform) and the canonical correlation analysis was undertaken to ascertain the magnitude.
Conclusions
The results suggest that, on the average, the tax burdens of the listed firms are unaffected by the 2007 tax reform and vary across the industrial sectors of the economy given that the result of the sectoral analysis reveals some gainer firms (particularly in the health and oil and gas sectors), resulting from the reduction in their tax burden and loser firms in the agricultural and natural resources sec- [6] . These findings are a useful guide to tax policy makers.
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